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, $p>0,$ $M(\cdot)\in L_{loc}^{1}(a, b)$ , $\rho(\cdot),$ $K(\cdot)\in C^{2}(a, b)$ $r\in(a, b)$
$\rho(r),$ $K(r)>0$ . $\mathrm{R}^{N}$ $\Omega$
:
$\nabla\cdot(\alpha(|x|)\nabla u(x))+\beta(|x|)u(x)+\gamma(|x|)|u(x)|^{p-1}u(x)=0$ $x\in\Omega$ (EP)
$u(r)=u(|x|)$ , (E) .
$\backslash \backslash y$ [5] , (E) , $(0, 1)$
$w^{\prime/}(t)+k(t)|w(t)|^{p-1}w(t)=0$ $(0<t<1)$ (YE)
, ([4] ). , Sturm-




$=$ X, $<+\infty$ , $(a<d<b)$ .






, (E) (YE) . ,
$k(t):=\rho(r)^{2}\tilde{\phi}(r)^{p+3}K(r)$ .
,
$\phi(\cdot)$ ( , , )
. , ,
. ,
(EP) , $N\geq 3,$ $p:=(N+2)/(N-2)$ ,
$\triangle u(x)+|u(x)|^{p-1}u(x)=0$ $x\in\Omega$ (CE)
, $\mathfrak{F}\mathrm{f}\mathrm{f}\mathrm{i}$, (I) $\Omega=\mathrm{R}^{N},$ $(II)\Omega=\mathrm{B}^{N}:=\{x\in \mathrm{R}^{N}||x|<1\}$ ,
(III) $\Omega=\mathrm{D}^{N}:=\{x\in \mathrm{R}^{N}|1<|x|<2\}$ ,
,
. , (E) (YE)
, (E) .
, Liouville ( ,
[6] ) (E) , (E) $(0, 1)$





, $a,$ $b$ $\Omega$ , (I) $a=0,$ $b=+\infty;(II)a=0,$ $b=1;(III)$
$a=1,$ $b=2$ . $\eta>0$ ,
, (AE) .
(I) $\Omega=\mathrm{R}^{N}$ ( $a=0,$ $b=$ $\infty$ ) ;








(III) $\Omega=\mathrm{D}^{N}(a=1, b=2)$ ;
$t$ : $=$ $\frac{\log r}{\log 2}$
$\{\begin{array}{l}m(t)..=-\frac{(\mathrm{l}\mathrm{o}\mathrm{g}2)^{2}(N-2)^{2}}{4}k(t)..=\mathrm{l}\end{array}$
$w(t)$ : $=r^{\frac{N-2}{2}}u(r)$
( $(I)$ (H) $k(t)$ $\eta^{-(p+3)/2}$ , $w(t)$
1 . ) ,
, (AE) $(0, 1)$ ,
(I) $k(t)=k_{0}[t$ ( $1$ -t) , (II) $k(t)=k_{0}t^{-_{2}^{E\pm\underline{3}}},$ $(III)k(t)=k_{0}$ ( $k_{0}$ )
, (E) $(I)-(III)$
, . , .
2. Liouville-
$F(\cdot)$ $\psi(\cdot)$ .
$F(r)$ : $=\rho(r)[\rho(r)^{2}K(r)]^{-\frac{2}{\mathrm{p}+3}}=\rho(r)^{1-\frac{4}{\mathrm{p}+3}}K(r)^{-\frac{2}{p+3}}$ ,












(II) $A=+\infty$ $B<+\infty$ ; $(\mathrm{I}\mathrm{I})^{l}A<+\infty$ $B=$ \infty ;
(III) $A<+\infty$ $B<$ x:
(1), (H) $(II)’,$ $(III)$ , (I) $k(t)=$
$k_{0}[t(1-t)]^{-\mathrm{E}_{\frac{+3}{2}}},$ $(II)k(t)=k_{0}t^{-\frac{p+3}{2}},$ $(III)k(t)=k_{0}$ .
, (E) , $A,$ $B$ $(I)-(III)$
. ,
Theorem 1. $\eta>0,$ $a<c<b$ .
(I) $A=B=+\infty$ . :
$w_{\eta}(t):=$ $t:=$
1




$m_{\eta}(t):= \frac{1-4n_{\eta}(t)}{4[t(1-t)]^{2}}$ , $n_{\eta}(t):= \frac{F(r)^{2}(Q_{0}(r)-M(r))}{\eta^{2}}$ .
(II) $A=+\infty$ $B<+\infty$ .
$w_{\eta}(t):=\sqrt{\frac{\eta t\rho(r)}{F(r)}}u(r)$ , $t:=\exp$
, (E) $u(r)$ ,
$w_{\eta}^{\prime/}(t)+m_{\eta}(t)w_{\eta}(t)+\eta^{-(p+3)/2}t^{-(p+3)/2}|w_{\eta}(t)|^{p-1}w_{\eta}(t)=0$ $(0<t<1)$
$w_{\eta}(t)$ . ,
$m_{\eta}(t):= \frac{1-4n_{\eta}(t)}{4t^{2}}$ , $n_{\eta}(t):= \frac{F(r)^{2}(Q_{0}(r)-M(r))}{\eta^{2}}$ .
173
(II)’ $A<$ $\infty$ $B=+\infty$ ,
$w_{\eta}(t):=\sqrt{\frac{\eta t\rho(r)}{F(r)}}u(r)$ , $t:=\exp$ $\frac{1}{F(y)}dy)$
, (E) $u(r)$ ,
$w_{\eta}^{\prime/}(t)+m_{\eta}(t)w_{\eta}(t)+\eta^{-(p+3)/2}t^{-(p+3)/2}|w_{\eta}(t)|^{p-1}w_{\eta}(t)=0$ $(0<t<1)$
$w_{\eta}(t)$ . ,
$m_{\eta}(t):= \frac{1-4n_{\eta}(t)}{4t^{2}}$ , $n_{\eta}(t):= \frac{F(r)^{2}(Q_{0}(r)-M(r))}{\eta^{2}}$ .
(III) $A<+\infty$ $B<+\infty$ .
$w(t):=\gamma^{4/(p-1)}\sqrt{\frac{\rho(r)}{F(r)}}u(r)$ , $t:=$ $\frac{1}{\gamma^{2}F(y)}dy$




, , $\Psi(r)$ ,
$t:=$ $\frac{1}{\rho(y)\Psi(y)^{2}}dy$ $w(t):= \frac{u(r)}{\Psi(r)}$




$v(s):=(\rho(r)^{2}K(r))^{1/4}u(r)$ , $s=$ $\sqrt{K(y)}dy$ $(a<c<b)$ .
174
Liouville- (EV)
$v^{\prime/}(s)$ $\tilde{m}(s)v(s)+\lambda v(s)=0$ , $(a’<t<b’)$
. ,
$\tilde{m}(s)$ : $= \frac{M(r)-Q_{0}(r)}{K(r)}$ ,
$Q_{0}(r)$ : $=$ $( \frac{\rho’(r)}{2\rho(r)})^{2}$ $( \frac{\rho’(r)}{2\rho(r)})’-(\frac{K’(r)}{4K(r)})^{2}+(\frac{K’(r)}{4K(r)})’$
.
Proposition 2. $a\leq c\underline{<}b$ . , $A=$ $\infty$ $a<c$ ,
$B=$ $\infty$ $c<b$ . (a) , :
$v(s):= \frac{u(r)}{\psi(r)}$ , $s:=$ $\frac{1}{\rho(y)\psi(y)^{2}}dy$
, (E) $u(r)$ , :




, (I) $A=$ $\infty$ $B=$ $\infty$ , $a<c<b$ $c$
, $a’=-\infty_{2}b’=+\infty$ , (II)’ $A<$ $\infty$ $B=$ $\infty$ ,
$c=a$ $y$ $a’=0,$ $b’=+\infty$ . (b) , :
$v(s):= \frac{u(r)}{\psi(r)}$ , $s:=$
, (E) $u(r)$ , :





, (I) $A=$ $\infty$ $B=$ $\infty$ , $a<c<b$ $c$
, $a^{\prime/}=-\infty,$ $b^{\prime/}=+\infty$ , (II) $A=$ $\infty$ $B<$ $\infty$ ,
$c=b$ , $a^{\prime/}=0_{\ovalbox{\tt\small REJECT}}b^{\prime/}=$ x .
, (E) Liouvillel .
(E) $(0, 1)$ , Liouvmel







, $\rho(r):=r^{N-1},$ $p>1,$ $M(\cdot)\in L_{loc}^{1}(0, +\infty)$ . ,
$F(r)$ $=r^{\sigma+1}$ ,
$\sigma$ : $=$ $(N-1)(1- \frac{4}{p+3})-1=\frac{\mathrm{A}^{\tau}-2}{p+3}(p-\frac{N+2}{N-2})$ .
,
$Q_{0}(r)= \frac{(N-2)^{2}-\sigma^{2}}{4r^{2}}$ ,
$F(r)^{2}(Q_{0}(r)-M(r))$ : $= \frac{(N-2)^{2}-\sigma^{2}-4r^{2}M(r)}{4}r^{2}$‘.
$\frac{(I)\sigma--0\text{ }\not\in;\text{ },\text{ }fs\text{ }\mathrm{B},p--(N+2)/(N-2)\text{ }{A=B=+\infty-T^{\backslash }\backslash \text{ },\text{ }\ovalbox{\tt\small REJECT} \mathrm{g}\text{ }(\mathrm{E}\mathrm{E})\text{ }\hslash_{\ovalbox{\tt\small REJECT}}^{n}u(r)l^{}\lambda 1\backslash \text{ ^{}-}T}}.$
, Theorem 1 (I)
$w(t)$ :=–
$\sqrt$\eta c\eta r/2\eta r (Nc-\eta 2+\eta )/2u(r), $t:= \frac{r^{\eta}}{r^{\eta}+c^{\eta}}$
$(0<c<+\infty)$ , $w(t)$ :
$w^{\prime/}(t)$ $m(t)w(t)$ $\eta^{-(p+3)/2}[t(1-t)]^{-(p+3)/2}|w(t)|^{p-1}w(t)=0$ , $(0<t<1)$
1 $7\mathrm{B}$
. ,
$m(t):= \frac{1-4n(t))}{4[t(1-t)]^{2}})$ $n(t):= \frac{(N-2)^{2}-4r^{2}M(r)}{4\eta^{2}}$ .
$\frac{(II)\sigma>0\text{ _{}\mathrm{c}}[succeq] \text{ },\text{ }f_{\mathrm{t}}\mathrm{f}\partial\supset \mathrm{E},p,>(N+2)/(N-2)\text{ _{}([succeq] \text{ }}{A=+\infty\hslash^{1\text{ }}B<+\infty T^{\backslash }\vee \text{ }\backslash \text{ }\mathrm{i}\mathrm{f}\mathrm{f}\text{ }(\mathrm{E}\mathrm{E})\text{ }\Theta+u(r)l^{=}X}}.\cdot 1\backslash$
, Theorem
1 (H)






$m(t):= \frac{1-4n(t)}{4t^{2}}$ , $n(t):= \frac{(N-2)^{2}-\sigma^{2}-4r^{2}M(r)}{4\eta^{2}}r^{2\sigma}$ .








$m(t):= \frac{1-4n(t)}{4t^{2}}$ , $n(t):= \frac{(N-2)^{2}-\sigma^{2}-4r^{2}M(r)}{4\eta^{2}}r^{2\sigma}$
, $p>$ ( $N$ $2$ ) $/(N-2)$ ,
$M(r):= \frac{(N-2)^{2}-\sigma^{2}}{4r^{2}}-\frac{\eta^{2}}{4r^{2(\sigma+1)}}+\frac{\lambda\eta^{2}}{r^{2(\sigma+1)}}\exp(-\frac{2\eta}{\sigma}r^{-\sigma})$
, Theorem 1 (H) ,
$w^{\prime/}(t)+\lambda w(t)+\eta^{-(p+3)/2}t^{-(p+3)/2}w(t)^{p}=0$ , $(0<t<1)$
177
. , [1] , $\pi^{2}/4<\lambda<\pi^{2}$ ,





$0<$ $<+\infty$ , $<$ $\infty$
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